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(54) Title: STRAIN OF BACTERIA OF THE SPECIES LACTOBACILLUS PARACASE1 SUBSP. PAR AC A SEL COMPOSITION 
THEREOF FOR USE IN FOOD AND PRODUCT CONTAINING SAID STRAIN 

(57) Abstract 

Strain of Lactobacillus useful as probiotics in food and naturopathic medicines and which is resistant in vitro against hydrochloric 
acid and gastric juices and tolerates bile salts without deconjugating them whereas strong assimilation is occurring and which has good 
survival at the passage through the stomach and the gastrointestinal tract and which strain is growing optimally at about 37 °C. which strain 
is Lactobacillus paracasei subsp. paracasein which is a Gram-positive, homofermentative, rod-shaped bacterium capable of producing 
L-lactic acid and containing three plasmids having a size of 2.2, 4.36 and 9.1 Kb. respectively. The invention also relates to a composition 
containing the strain and a product consisting of or containing a concentrate of the strain. 
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STRAIN OF BACTERIA OF THE SPECIES LACTOBACILLUS PAJRACASEI 
SUBSP. PARACASE I , COMPOSITION THEREOF FOR USE IN FOOD AND 
PRODUCT CONTAINING SAID STRAIN 

The present: ;nven::on relates :o a strain of Lactobacillus 

foot: a s >: ell as a p r o a a o t cant air: In 7 s a 1 a s:raira 
Definition and Characterisation of the Strain 

ra 1 c r a -flora of ha raa as. laXG - a- 1 7 ? 0 c 1 s a G r a a: - p a 5 1 f 1 v e , 
bono f e rraen t a t : ve rod -shaped bacteria. If or cocaoes L-lactrc ac. 
; laevarata tory stereoisomer of lac: t: acid; a ra i a r. • ■■ w .-• optimal 
at """la The strain : s characterised ay be : n t a lerara xr:-v:a 

against hydrochloric acid and eras trie iaice by c ai e r a 1 1 a y caa 

ay a o n t a 1 n 1 n a fares plasmas a a a .1 n a a sice a: 1.1, 1.31 ana ; 

rermenamg noose, ador.it.ol, galactose, glucose, fracttse, 
mannos e , sorbose, rr.ann 1 1 cl , sorbitol, N-ace t y 1 - a 1 a cos and ne , 
escuiir. , celicbiose, maltose, lactose, sucrose, trehalose, 
malm, me 1 e z 1 1 o s e , O-taranose and D-cagatose. On tne other 
nana it aoes not ferment glycerol, erythntcl, 1- ana L- 
a r a b 1 n o s e , P - ana l-xyicse, \\ - me t b y 1 - 1 - a y 1 o 5 1 a e , r h am n 3 s e , 
d u 1 c 1 1 o 1 , inositol, a - me t b y 1 - 1 - ma n n o s 1 a e , a - me t h y 1 - c - 



strain raa jo 
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ny ; union 
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: bile salas; 



. a a aaa.ir.5t a a s ' 



am la: 



- the s a r a a n has a a :n:luer; 
large intestine by ircreasi: 
therein; 



a a e thr o a c h the s a a 



:re cone 
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Dm a an , 
are model ■: 
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• :he 3ti:air. r:ris backer 
: i o s a 11 a 1 a e ; 



; i n s w n i c 



a a a j_ . i -a 



train survi' 



well 



m i _ a as wei. as i r. 



- the s a r air., nr. Like most crher lacaobaciil : h a s a :a?:urabb 
mf_uer.ce or one caste of f er^ien^ea mi J k products ; ooes nc: 
a i v e a n v iana ; . 



1 a ^ 



p r a 



a r 



ia c t oo a c i t L u s to a 



a as an a a a :. a i 



as n a t . a r o p a t r i a rredic : ! 



r.e . 



Such led.cme s can be used far- children with are purpose or 
a 1 1 o v i a 1 1 o c an a p 1 o crO'Cioms ; for e i ci e r i v c e r s o n s i n o r d e r t a* 
correct, aberec nicrcf Icra caused by normal a i t e rations by ag ; 



or an a 



t" r o o ^ r- t o *- -i - 



in genera- a n 
tne ionten: ; 
ana. butico be 
a o 1 i i a r m i a ba 

by means or" r : 
exaraoles oelo 1 



ier 



r. a f n v ci r o a h 1 a r:c acid; a n a: for persons 
n o r ma lose tne antes cine ci a r a , w n e r e a s 
: : u:a oasaeria is decreasing, 1 a cz oca c id. 
i n q increase a and nag a a o r can a s of 



Known strains, w 



wili be shown 



Preparation of the Strain 

The scram is prepared in the u s u a t w a y for" lactoba c a i 1 a . A 



ubscrato suited tor last' 



i a a l 



. — a 



subs: : 
• •: i ; so 



wmon tne strain aan rormeut a 
l n cor.'p i n a a a o n w 1 1 a p r a t e _ a s , 
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a ' 



.3 a , 



ii nana 
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i, be ccncenLrato i by r. s r r f u g a t ; or. cr :il:ra;i::". 

i ycph i i i zed in c c nurse n way. In this way p r ep a i: ^ c i c n a :■: 

betv;eor. 101 millions ar.d ICO, 000 mil ions c f l:v;rs backer la 
LMG ? - I 8 0 5 per g can oe prepared. A preparation can then be 

INVESTIGATIONS 

A. Investigation Concerning the Passage of the Strain Through 
the Gastrointestinal Tract 

LMG ? - 1 C 0 was cult! v area i r. t n e wa '/ describe d -cove a n d ado* 
together w::h yoghurt culture to nuh. A fermented product wa; 
croauced by i n c u b a 1 1 n o ohe nils f o r five n o u r s at • • . . C . P 
countable c r c d u c f w s s ootained w hies cental red hull T / 1 0 0 
millions living IMG P-17S06 per gram of product. Healthy 
persons were g : ven 3 :■: 200 g product daily for o r.e weals T h. e 



Faeces sarr.pl es were examines: before the intake, -iser one wees 
of ton sumption and one week after tne intake nao ceased. As is 
evident free. Tables 1 and 2 below, a strong increase in tne 
number of lactobacilli in tne test subjects was obtained. Tw: 
isolates per test subject were classified as to species on e a c ; 

consumption time appeared to ccnsist of IMG ? - P 7 : 0 6 accosdin:; 
to fenotypical classification. Tnis bacterid strain was not 



O; 1 



111 
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was determined , ir. mill ions per gr sit., by plating and u s i n g in 
suostr^te Rogosa . 
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B. Examination Concerning the Formation of L-lactic Acid by the 
Strain in a Model of Large Intestine 




lavouracit rcr several reasons, i . a . c c n s 1 d e r i n a *: n e a n c a - 
ca::eriai effect of the lactic aero as well as trie face that 

of mtrcqer. c orao o anas . 



production or 1- ana D - 1 a c t i c acid ::. a SHIME-reactcr 
on no per litre reactor content 





^ ^ ^ r- - 




p ^ 2. c 1 0 r 0 




tor c 
















bacteria 














LMG P-17 8 06 


3 0 0 


8 0 


500 


^ w> 






L . para 0 a sec 


4 0 


6 0 : 


"> 




12 c 




1 . r harr.n cs a s 










i 


1 . plant a run 1 . 




= - 






t 

1 



WO 99/29833 




PCT/SE98/02263 



ac.:.:J a no "T* v tn- dextrorotatory roomer. 

Reactor 4 corresponds to too opper part of the iarqe 
intestine, reactor 5 to the noadle part and reactor 5 to the 
Lower part of one large intestine. The investigation shows 
tnat tne strain is :or:ninc L-iaccic acid in one model of tne 
-arc- i n t e s 1 1 n e . 

C, Investigation of How the Strain is Protecting Intestinal 
Epithelium Cells from Invasion of Salmonella. Typhimurlum 



n t e s 1 1 n a 1 err 



aaoeo with a ccmbirh 



was stuoieo aster :n:uca::cT. fir 11"- n:n at 3 ^ " 1 . Tne a no one 

or invadina salmonella was determined by wash mo tne elates 

with adhering CaCo-2 cells three times. The adhering cells 

were treated with the ant moot icon aentamvsm in a 

c o n s e n t r a t : o n t f 1 I- T :o o / 1 for tne hour i n order to sill a J_ 1 

c a o t e r .i a w h i c n n a d n o t .invaded cells. Then tne is 1 a t e s w e r ^ 

w : a s n e o w i 1 n ir ^3 3 1 n o r o e r t r .j r e m o v e all o e n t a m v* c 1 n and ^" 1 ^u ^ 1 ' 

LMG r - 1 7 8 3 6 had a pronounced effect in that it red u c e a a 
number or invaded cells. The closely related pa r acas e 1 - va r 1 arv 
50c on the other nana seemed rather to stimulate the invasion 
of salmonella bacteria. Also with regard to this property LMG 
r ' - 1 .' 8 C 6 showed a positive effect. The results are reocrtea 1 n 
Table 4 below. 
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1 . c^racase:?' 5 0*5 
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! | 
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:ect:on aaair.s: 



r ^ p ■ 



mvasior; or sa-Tone^.a o a : 



iric 



D. Investigation of Protection Against Helicobacter Pylori 

Helicobacter pylcri toe effect cr supplying a fermented mrj 

rn faeces was examined. 

The mice were infected wren IOC millions of the strain H . 
Pylori 17 37 4 m helical form at three occasions with an 
interval c f o n e d ay. Then the nice w ere ::veri experimental 
p r o a u c t s a n d t h e content o f H . pylcri i n faeces w a s measure 
by means of heparinised magnetic calls and Enzyme Immune 
A s s a y . Three products were examinee, nil the f e r me n tec mil - 
pro-ducts appeared to reduce one snare of H. pylori, cut trie 

proauct contained 1M1 ? - 1 7 8 j in comcanscn to common vourv. 

resoect iveiv . 
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Table 5 

Conien: of H. pylori ir. faeces measured 



by neparinised magnetic calls and Enzyme Immune Assay 







r 

after 
intake .o: 
._: a a y s 


3 - r o ^ 
intake for 
day s 


i 
1 
1 

a a y ; 
cease of 


Common yoghurt 


1.4- 


p ^ 


0.63 


! 


Y c g h u r t w i t h 
L. Set men cum 


_ . C 1 




! ! 

: 

i 


Yog curt wit':. 




0 . c c 


i- . i 





Tne figures in the cable state tne absorbency of 405 nm ana 
are relative conoencs. 



E. Examination of the Influence of the Strain LMG P-17806 on 
the Immunological Defence 

Tne immunological ae fence system: is centre Ilea by a series c: 
10 signal substances, so c a 1 1 e c cytokine . Some of these can o e 

proinflammatory. The influence of LMG P-173C6 on the 
production of cytokine TXE-aifa ana IL-6 was conparea v;ion or 
influence of tne two species contained in a yoghurt culture, 
0. deibruckei suosc. buicaricus and Streptococcus 
13 t he rmC'ph i 1 u s . leucocytes were separatee from numan blood ana 

added to living bacteria or cacteria killed with 

control lipopolysacharides (LPS. from E.-coli were usee. Tne 
results are reported m Table 3 oelcv;. The results snow era" 

common veanurt culture in tne rr.eael usee. 
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D a 



F. Examination of the Resistance of the Strain LMG P-17806 
Agains t Antibiotics 



;nne::. 



■ c ; j o aoamsi o i f f e r e n o a n o i b 1 s c i c s has ceer: ssiablis r. 9 d 



. .ict _ res 



different antibic::cs were aererrr.med by estabiisninq the 
c on:en: at which a reduction in c h e qrow:h c f the stra: r. b '/ 
~ t : / measured as optical density, was obtained. 

It appeared tha: one strain L:-!G y - 1 7 5 0 was resistant 07am: 
vancomycin ana was nco inhibited even joy 25c oig/I. Tne stra: 
showed some resistance against o r imethopr m and cefotaxime, 

cemo onoamea. Tne strain LMG ^-1~3I6 was on one toner nan: 
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THE USE OF THE STRAIN LMG P-17806 

Example 1 Preparation of Bacterial Concentrate 

per arari was creoare:; in a the way siate:; above by cultiva 

ccnonucs washing of tne :entr;r agate. Tne concentrate was 

Example 2 Preparation of Fermented Milk Product 

A p r o d c c + : mik was preparea from mile by homogenising tne 
rt 1 1 e , heat-treating it at + 9 5 " 1 f c r five minutes and :errte. 
it to + 3 7 ~ C . The product milk was a r a f t e d with 0 . C 1 e of a 
commercial, frozen yoghurt culture and C.5 k :: tne LMG ?- 
1^ 8 j ; concentrate. The cultures were all. owed to grow far c 

anc tne pH decreased tc 4.51. Tne coagulated form was c::k 

Conner, p 1 a s 1 1 cups, woo are ncrmally usee :;; yuonnuru, 



"?e33A1 I 
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:r:: 



1 1 



e n 



A r to: 
" : r l : 



r.ad a norma. 



isterj 



. e n t 



n o r m a 1 y o a h urt m a n i r: d e p e n cent c onsurr.er sur v e y : a r r i e :; : u t 
by an researcr. :ns:::u:e. The product was compared m a 
consumer survey, m which one testing persons did not know 
w hat product was o a s t e d , with a c o r r e s d o n d i n o orcau:: w 1 1 n o u * 
the strain. LMG P-178G6. The product with LMG P-17B06 was 
preferred by 740 c f one persons of the testing panel, and it 
received the average value of 7 . 6 m a scale of 9 points, 
which is significantly nioner tnan the result for mm o n 
yoghurt. The judgement was slight- y more tnan 1 coint mane: 

acidophilus. 7" ho results alss differ from those orevicusl; 
ootamed m comparison hetween pure yconurt ana o;>:e: cr::.:' 
cf yoghurt ana tne croc::::: cat tor ic: Lao tec a till us. 



n : t e a oeo/ee: 
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Example 3 Suitable Addition of the Strain LMG P-17806 

y ilk w a a :rea:e:i ana tner. a^aed v; i z k yoghur ■ culture a 0 z c r :o 
co tn- above, woereas tra auoitico. of concentrate of tr.e 



ii s 1 1 ngui s r ed from common voanur: ana one ccntec 



17 806 was already after one week le-s char. :ne rail^icr per no 
be a-iowed to s c a c a c n e p r o a u o c ::■ e o n o a 1. r. specific 



Example 4 Preparation on Fermented Special Product 

The experimenc was carried out as aoove except that toe mid 
also was a a d e d with C . 4 :: cease extract o e r litre. Toe o r a f 1 
was perrornea w 1 1 h C .01^ of the same vegnur a culture as ac?' 
but only c.l; LMG ?-17SCc concerorate was aadec . Incucation 



; n e r e a 1 1 e r a h e cr 



was ororcer. cri arc toe procuct era. led, packed and stared a: 
ao Example 2 above . 1MT P-1^:0{ grew ceo tirr.es under case 

we l ci u r i o c s t o r a c e . The results are r e o e r t e d 1 r ■ toe T a c _ e 
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o c r a i r. 
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t ,^ ^ *- ^ v-. — 




7-. fter 
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^ ,< 3 








' 1 0 3 


~ 1 t 




1 



-he pr^ciuc: had a normal appearance w ith a s e p a r a a :. z : ~> z : v; ; 
or I . 5 : after s;cr.;ra far rourteer. days. The praduaa had a 
q o c a , a r y f I a vo u r a n a h omc aeneous consistency. 

Example 5 Preparation of Vegetable Juice Containing the 

Strain LMG P-17806 

ana an orange ju::e concentrate in equa_ parts so tnaa ph ; 

neat-treated ana added w i t n 1 '-. and C .la, resoective.v , or : 
P-17806 concentrate. The content of LMG p-l^yOo became ICC 
10 rrallicns per rr.i , respectively. The b e v e r a a e s were s 1 o r e ; 
~7~C for four weeks. The flavour of one product was not 
affected and no influence by storing or addition of LMG ?- 
178 06 was observed. Addition of LMG P-17806 to a content 
e x c e e o i n a 5 0 millions, n o w ever, seemed t o reduce the o e c r e ; 
m vitamin C. In a product without LMG P-178 06, li>:e m era 
product ha v i n g 10 millions r ■ a c t e r i a p or ml, one c c n tent of 
vitamin G decreased from 25 mq/lOOg, oefore the storage 
mg/lOOg after four wee^s. With the addition of 100 million; 
lMG P - I 7 ^ u c ml t n e c o n t e n t o 1 vitamin G o n I v a e c r e a s e a t o 



BNSD'~ 
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> r e d u c t 1 n d e p ender. 1 



r:e arr.our.t added 



^n anomer exoenmer.: :ne same fruit oevorace was 
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Example 6 Preparation of" Pap Powder 
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a 1 four mo n t h s . 


en tent of IMG 
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is apparent from T 


able 9 b ^ 


slow. The 
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ilities f 
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CLAIMS 



1. i':ra;:i c : La c z oba ci 1 1 u o useful, as pr:bio::c- i: 
naruroparh:: medicines and wnicn is resistar.: 
nycirociilor:: acid and gastric juice and 1 e r a c e s 
without ce con p uga t inq tne.t:, whereas a serene 

stor.«cn a n u the g a s r r o i n z e s 1 1 n a 1 tract and w h i c n s t r a i 
gr swing optimally at a root 3 ~" Z, characterised m 



;ni: - 

: r 1 U I" 



: ex : . o 
agar: 
" a "i r ; 



• r a r."Cos 1 1 1 v e , n c m o i e r no e n t at i v e r ■ 



. St: 



:oiiLdi:i; 



din-; 



:1am 



characterised m that it 



has bee n is:, 
micro.' - fi era 



a t ^ d f r o t 
■ f n urn an s . 



c _ d ITT. 

s arr.oi e : 



o _ , u u - : 



-5 o r v- 



. n a ' 



: i s k 



:oito^, :< 



. strain a o c o r :i i n a t o c _ a l rr. ^ , c :i 
the strain is fermenting noose, adore 
fructose, rr.annose, sorbose, manmrci, 
glucosamine, estulm, cell jbiose, maltose, lactose, sucrose, 
trehalose, muim, melezicose, D-turanose and D-tagatose. 

5. Strain according to o^aim 1, 2, 5 or A, characterised in 

that it is provided as a concentrate m the form of frozen or 
1 voohi 1 i zed powder. 



^omo os i J 



i a strain aecoruiuu 



claims for use in food and/or as n a t u r c o a t n i ■ 
characterised m tnat the strain Laczozacil^ 
subsp. para cases is aaoed to a milk product, 
product, fruit o r vegetable oeverage such as 
citrus fruic puree or a ;uice of a n other fru. 
a content of between .111* ana 51, creferab. 



oeoiicmes , 



J. d L, a o : 



■ ° n t e oi 



vegetable 



: <\so r: 3 -■ .% : -'v~^33A' 
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u ar.;: 



. r. ^ c no 



characterised c: 

c r ::ner La::ob3ci. 



:r.e 
mi ! 

3U' 



o omoos i • 



r : n : c 



characterised 



c r 



subsp . paracasei a;:::rd:^j t c> any c: chains 1-1/ characterised 

in chat the proauct. consists of 

a rrilk prcauc:, a fermented milk product, a vegetable cr 
fru:: beverage cr pap: powaer all containing tne strain 
Lactobacillus paracasei suds: . naracasei in a content si ^ x 
10" - 5 >: 1 C * , usually 1 x 11 - 10" living bacteria, 
corresponding to l.li05-1.5 ; : :: tne procure; 

or a concentrated naturopatnic medicine '"Medical Oocd" 

corresponding to O.OOl-lOOo of the product. 

10. Product according to claim S containing tne stated content 
or bacteria, characterised in 

that in case if food pro-ducts it further contains a s m a 1 i 
proportion, e.g. C. 001-0. 11, of yeast extract or other 
substances whicn contribute to growth or survival of 
Lactobacillus paracasel subsp. paracasei m the product, 

and that it in case of naturopatnic medicines it contains 
sue stances of importance ror survive of tne ca coerce aid, i' 
residues of tne culture substrate. 

11. Proauct according to claim 0 cr II, characterised in tnoi 
tne strain Lactoba villus paracasel suosc. oaracasa-i is 



;<\sr.i : 
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proviaea as a concentrate 1: 
f c r x 1 x mg 1 n d:r e c t c o n :i e c : 
a milk pro d a c t , a i e rme n t e d 
b e v e r a g e , i n p a p> p^ o v; der or : 



, rrozer. 

mi 1 k p r - 

n a c o n - 

r> n H NX • 



; r ivcpniiiceci cond i. t 
consumption occasion 
iuct, a veqctabl a o r 
otra r en n a s a r o n a n i c 



a^ieviat i: 



12. Product containing a strain sf Lactobacillus paracase : 
subsp . caracasea a a c c r c i n g t a a n y of claims 1 - o , char a c te rise 

in that it is as e ci 

for chiidre n rcr the p a r p o s e 
o r a b I cms ,* 

i o r o laer 1 y p arsons in oroer t 
flora caused ry normal ana noes by ; 
of n y si r o c n i o r i a a s i d ; 

and for persons in general m order to normalise the 
intestinal flora in which case the content of Clostridia 
bacteria ins decreasing, bifidobacteria is increasing and h 
contents of cclcformc bacteria are decreasing. 
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